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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/DE99/02823 



I. Basis of the report 



1 . This report has been drawn on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.): 

| [ the international application as originally filed. 

[^| the description, pages j_JJ , as originally filed, 

pages , filed with the demand, 

pages t filed with the letter of 

pages , filed with the letter of 



the claims, 



Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



1-16 



, as originally filed, 

, as amended under Article 1 9, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



the drawings, 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



1/10-10/10 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



3 r~| This report has been established as if (some of) the amendments had not been made, since they have been considered 
— to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (LA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-16 



1-16 



1-16 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

1. Prior art 



This report makes reference to the following document: 



Dl: EP-A-0 273 740 



2. Independent Claim 1 



2.1 Novelty 



Document Dl , which is considered to be the closest prior 
art, shows and describes a cover according to the preamble 
of Claim 1 . 



The subject matter of the present Claim 1 differs from the 
above by the features of its characterizing portion. 

Consequently, the present application meets the criterion 
specified in PCT Article 33(2), because the subject matter 
of the sole independent claim, Claim 1, is novel, having 
regard to the prior art as defined in the Regulations (PCT 
Rule 64.1 - 64.3) . 



• • « / ... 
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lalional application No. 
PCT/DE 99/02823 



(Continuation of V.2) 

2.2. Inventive step 

Starting out from the above-mentioned prior art, the 
problem to be solved by the present invention would 
therefore appear to be to develop a cover according to Dl 
so as to ensure that the tarpaulin is regularly folded 
between the slidable arched framework sections when the 
cover is open . 

The solution according to Claim 1 does not appear to be 
known from any single document in the proceedings or to be 
suggested by the prior art as a whole. 

Consequently, the present application meets the criterion 
specified in PCT Article 33(3), because the subject matter 
of Claim 1 involves an inventive step (PCT Rule 65.1, 
65.2 ) . 

2.3. Industrial applicability 

The subject matter of Claim 1 also appears to meet the 
requirements of PCT Article 33(4), because it can evidently 
be made and used at least in the field of automotive 
technology. 

3. Claims dependent on Claim 1 

Dependent Claims 2 to 16, which define further embodiments 
of the invention according to Claim 1 , likewise appear to 
meet the requirements of PCT Article 33(1) to (4). 
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hMntional application No. 
PCT/DE 99/02823 



VIL Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 



1. Contrary to PCT Rule 5.1(a)(ii), the description does 
not cite document Dl or indicate the relevant prior art 
disclosed therein. 

2. The number of the document US-A-4 259 346 is obviously 
incorrect. 
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tional application No. 
PCT/DE 99/02823 



VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 



It is clear from the description, page 8 f lines 20 - 22 that 
the feature 



the transverse members (12) of the auxiliary arched 
framework sections (10) are coplanar with the transverse 
members (11) of the sliding arched framework sections (4) 
when the cover is closed 



is necessary for the definition of the invention. 

Since independent Claim 1 does not contain this feature, it 
does not comply with the requirement of PCT Article 6 in 
conjunction with PCT Rule 6.3(b) that every independent 
claim must contain all the technical features which are 
necessary for the definition of the invention. 
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Applicant's or agent's file reference 
86022 


FOR FURTHER See Notification of Transmittal of International Preliminary 
ACTION Examination Report (Form PCT/IPEA/4 16). 


International application No. 


International filing date (day/month/year) 


Priority Date (day/month/year) 


PCT/AU99/00707 
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International Patent Classification (LPC) or national classification and IPC 




Int. CI. 7 E04D 13/18, F24J 2/52 






Applicant 

PACIFIC SOLAR PTY LIMITED et al 



This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 4 sheets, including this cover sheet. 



X 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheet(s). 



3. This report contains indications relating to the following items: 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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17 February 2000 
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Name and mailing address of the IPEA/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustraUa.gov.au 
Facsimile No. (02) 6285 3929 


Authorized Officer 

MICHAEL HALL 

Telephone No. (02) 6283 2474 
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INTERNATIONAL PRE: 



ARY EXAMINATION REPORT 



ternauonal application No. 
PCT/AU99/00707 



Basis of the report 



3. 



4. 



5. 



With regard to the elements of the international application:* 
| | the international application as originally filed. 

|X | the description, pages 1-9, as originally filed, 

pages 
pages 



X the claims, 



X the drawings, 



pages 
pages 



filed with the demand, 
received on with the letter of 
page 10, as originally filed, 

pages , as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 11-13, received on 2 May 2000 with the letter of 2 May 2000 
pages 1-9, as originally filed, 
filed with the demand, 
received on with the letter of 
| | the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 
| | the language of a translation furnished for the purposes of international search (under Rule 23 .1(b)). 

[ | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of 
the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished 

| | The amendments have resulted in the cancellation of: 

| | the description, pages 

| | the claims, Nos. 

[ | the drawings, sheets/fig. 

| [ This report has been established as if (some of) the amendments had not been made, since they have been considered 

to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 

report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. J 6 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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INTERNATIONAL PREI^^NARY EXAMINATION REPORT ^klmerTiational application No. 

PCT/AU99/00707 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement ' 

1. Statement 



Novelty (N) 


Claims 


1-10, 12-20, 22-26 


YES 




Claims 


11, 21 


NO 


Inventive step (IS) 


Claims 


1-10, 12-20, 22-26 


YES 




Claims 


11,21 


NO 


Industrial applicability (IA) 


Claims 


1-26 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 

Citations 

Dl : US 5112408 
D2 : US 4636577 
D3 : US 4189881 
D4 : DE 3419299 
D5 : US 51936063 

NOVELTY (N) AND INVENTIVE STEP (IS) claims 11.21 

Claim 1 1 : D1-D4 teach support elements for releasably engaging and supporting photovoltaic panels in predefined 
juxtaposition, where the support elements have engagement means for linking adjacent support elements (eg, Figures 2, 6- 
7 of Dl with engagement means lg, li; Figures 1,3 of D2 with engagement means 32, 34; Figures 3-4 of D3 with 
engagement means 8; and Figures 2, 5 of D4 with engagement means 8). D5 teaches support frames 16, 18 for releasably 
engaging and supporting display panels 12, 14 in predetermined juxtaposition, with engagement means 20 for linking 
adjacent support frames (eg, column 3 lines 8-50, column 4 lines 56-59, Figures 1, 4 of D5). Hence claim 1 1 is not novel 
or inventive in the light of any one of D1-D5. 

The applicant has argued with respect to D1-D4 that juxtaposition is provided by supporting roof elements such as 
battens. However, I consider that the above-identified engagement means are essential to the predetermined juxtapositions 
in D1-D4, and hence fall within the scope of claim 11.1 further note that in the instant application support is also 
ultimately provided by the roof battens (eg, Figure 7), yet this does not remove the role of engagement clips 70 (eg, Figure 
6) in determining the juxtaposition of panels. The applicant has also argued with respect to D5 that the engagement means 
20 do not induce a predefined juxtaposition of panels, in that they may be used to fix the panels in one of a number of 
different rotational relationships. However, I consider that each of these relationships is predefined, where a given fixed 
rotational relationship is selectable by the user. The claim is not limited in scope to a unique predefined juxtaposition. 
Indeed, as exemplified in Figure 10 of the instant application, the panels therein may be fixed in at least two predefined 
juxtapositions. 

Claim 21: D3 teaches engagement means 8 as per claim 21 (column 1 line 55 to column 2 line 9, Figures 2-3), and hence 
the features added by this claim to claim 1 1 are not novel or inventive in the light of D3. 
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INTERNATIONAL PRE] 



f ARY EXAMINATION REPORT 




International application No. 



PCT/AU99/00707 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) ■ 

Continuation of Box V 

No obvious combination of the prior art teaches or suggests attachment of support elements on an existing roof as per 
claims 1-10; nor a support element comprising a longitudinal member and two transverse members as per claims 12-20 
and 22; nor a combination of parts as per claims 23-26 suitable for assembling a supporting frame and fitting a 
photovoltaic panel to a roof. Hence these claims are novel and have an inventive step in the light of the prior art. 

INDUSTRIAL APPLICABILITY OA) 

The subject matter of the claims is applicable to the roof-mounting of solar panels. 
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International Filing Date (day /mo nth/year) 
1 September 1999 



Priority Date (day/month/year) 
1 September 1998 



International Patent Classification (IPC) or national classification and IPC 
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Applicant 

GALBRAITH ENGINEERING PTY LTD et al 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 3 sheets, including this cover sheet. 

I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 

been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 

Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheet(s). 
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Basis of the report 
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2 January 2001 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/AU99/00708 



Basis of the report 



4. 



5. 



With regard to the elements of the international application:* 
|X| the international application as originally filed. 

as originally filed, 
filed with the demand, 
received on with the letter of 



[ 1 the description, 
[ | the claims, 



| | the drawings, 



pages 
pages 
pages 
pages 

pages 
pages 
pages 
pages 

pages 
pages 



as originally filed, 

as amended (together with any statement) under Article 19, 
filed with the demand, 
received on with the letter of 
as originally filed, 

filed with the demand, 
received on with the letter of 



[ | the sequence listing part of the description: 

as originally filed 
filed with the demand 
received on with the letter of 



pages , 
pages , 
pages , 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 
[ [ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of the 
sequence listing: 

| | contained in the international application in written form. 

| [ filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished. written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished 

| | The amendments have resulted in the cancellation of: 

| | the description, pages 

| | the claims, Nos. 

| | the drawings, sheets/fig. 

| | This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to in this 
report as "originally fded" and are not annexed to this report since they do not contain amendments (Rules 70. 1 6 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 


1 . Statement 




Novelty (N) Claims 1-49 


YEa 


Claims 


NO 


Inventive step (IS) Claims 1-49 


YES 


Claims 


NO 


Industrial applicability (IA) Claims 1-49 


YES 


Claims 


NO 


2. Citations and explanations (Rule 70.7) 




None of the documents cited in the international search report discloses an engine having a variable volume 
working chamber including at least two sub-chambers wherein the air admission means, the exhaust means and 
the sub-chambers are arranged such that a swirl of gas is generated and maintained about the axis in both of 
the sub-chambers during operation of the engine. The claimed invention is therefore considered novel, 
inventive and industrially applicable. 
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"Panel mounting frame and method" 

Field of the Invention 

This invention relates to a frame for mounting a panel, particularly a 
solar (photovoltaic) panel or the like, to a roof, and also to a method of fixing 
5 such a frame to a roof and mounting a panel thereon. 
Background of the Invention 

To date, solar panels have been mounted hard against or standing-off 
from roofs in an array, individually fixed to the roof structure by attachment 
brackets. It is important that adjacent panels are mounted in a co-planar 
10 fashion, in-line and equally spaced apart, since due to the reflective nature of 
the solar panels, any misalignment is obvious and unacceptable for aesthetic 
reasons. The tolerances usual in roof structure construction are translated to 
the solar panels through the brackets, making it difficult to achieve the 
desired accuracy. Additionally, the labour costs of securing such brackets on 
15 roofs is unacceptably high. 

The shortcomings associated with the abovementioned bracket 
mounting method have been overcome by using substantially rigid support 
structures onto which an array of solar panels is attached. The structure can 
provide the necessary alignment tolerances to meet aesthetic requirements. 
20 However, the size of such support structures requires the use of a 

crane or other heavy lifting machine to elevate them from the ground to 
above the roof. Each structure must be purpose designed for the particular 
array of panels. This negates the benefit associated with the modularity of 
solar panels. It can also lead to difficulties in removing a solar panel for the 
25 purpose of repair or replacement. 

The present invention seeks to alleviate the disadvantages of the prior 
art and provide a method and apparatus for accurate releasable mounting of 
an array of solar panels or the like onto pitched or flat roofs, without 
compromising the benefits of modularity and at a reasonable cost. 
30 Summary of the Invention 

In a first broad aspect of the present invention, there is provided a 
method of forming a framework for mounting panels, in particular 
photovoltaic panels or the like, on a roof, the method comprising the steps of: 
fixing a first panel support element to a roof, said first panel support 
35 element having engagement means for linking in predetermined 

juxtaposition with adjacent like panel support elements, each panel support 
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element including support means for releasably receiving and supporting a 
respective one of the panels; 

locating a second panel support element adjacent the first element and 
fixing the second element in a predetermined juxtaposition with the first 
5 element by the engagement means; and 

attaching one of the panels to each panel support element, the 
arrangement being such that the attached panels are disposed in predefined 
juxtaposition. 

The method of the present invention allows a substantially co-planar 
10 array of photovoltaic panels to be provided on a roof largely independently of 
the evenness of the roof. The underlying support structure, despite being 
modular can, when assembled, provide a substantially rigid structure to 
support the substantially co-planar array of photovoltaic panels. 

In one particular embodiment of the method, when a framework is 
15 being applied to a tiled roof, the method further includes the steps of: 
removing a tile from the roof; 

attaching a depending fastener to a rafter, or other structural member 
of the roof; 

replacing the tile on the roof such that the upper end of the fastener is 
20 covered but leaving the lower part of the fastener exposed; and 

attaching the panel support element to the lower part of the fastener. 

In the case of roofs made of sheet material, such as roofs made of 
corrugated metal, fasteners may also be attached to a structural member of 
the roof such as a rafter, purlin or the like through the sheet material. 
25 Each panel in a series may be electrically connected to its adjacent 

panels by lengths of cable which may be plugged directly into an inverter 
associated with the photovoltaic panel. The inverters may be mounted on 
the back of the specific panels or, alternatively, on respective panel support 
elements. 

30 Preferably, the inverters are provided with an output connection and at 

least on input connection connected in parallel to facilitate parallel electrical 

connection of a series of inverters. 

The invention also provides a panel support element having 

engagement means being adapted for linking with an adjacent like panel 
35 support element, each frame element being adapted releasably to support a 

panel, the engagement means being configured for securing adjacent panel 



WO 00/12839 



PCT/AU99/00707 



3 

supports such that their respective solar panels are disposed in predefined 
juxtaposition. 

In a preferred embodiment, the panel support element comprises a first 
elongate member having a length 2L and two transversely oriented elongate 
members each having a length L symmetrically disposed midway between 
the centre and either end of the first elongate member. Preferably hinge 
means are provided at each end of the transverse elongate members which 
are configured to co-operate with a hinge bracket provided on the reverse 
side of the photovoltaic panel. 

Typically, the cross-section of the members of the panel support 
elements is substantially constant along the length of each of the members of 
the support element and is preferably an inverted top hat shape when the 
support elements are fabricated from folded sheet metal. When the support 
element is manufactured from other materials such as moulded plastics 
materials, different sectional shapes may be employed, such as channel or 
box sections, or variations of such section shapes including an undercut 
portion, horizontal ridge or groove. However, the basic function of the 
support element is not dictated by the material or the cross-section shape of 
the members. 

Each fastener for attaching the panel support element to the roof 
preferably includes an elongate metal strap, optionally provided with 
preformed holes to facilitate attachment to the roof and the support element. 
An attachment clip is preferably also provided, which cooperates with the 
cross-section shape of the members of the panel support element, to clip onto 
the support element, preferably by engaging under the undercut portion, 
horizontal ridge or groove. The attachment clip is preferably provided with a 
plurality of holes to allow adjustable connection of the fastener strap by way 
of a screw or rivet. Preferably the holes in the attachment clip differ in pitch 
with respect to the fastener strap to allow a vernier style fine adjustment of 
the location of the support element. The attachment clip is preferably 
slidingly attached to the respective member of the support element to 
provide adjustment of the location of the support element in the direction of 
the respective member. 

Preferably, the engagement means comprise bracket elements of a 
predetermined length defining mating means adapted to engage with 
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corresponding mating means provided at a predetermined location at or 
adjacent each end of the members of the panel support element. 

The corresponding mating means may include a pair of detents 
provided adjacent each end of the first elongate member and the two 
transverse elongate members. 

Both the panel support elements and the photovoltaic panels have a 
length which is twice their width. This makes the design veiy flexible in 
providing an array of panels for roof faces of differing shapes. For example if 
an array of panels is to be fitted to a (triangular) gable end, the panels can be 
arranged in a landscape format (ie with the 2L side horizontally oriented) and 
with one panel disposed above two panels, those two panels above three 
panels, those three panels above four panels etc. Alternatively, the panels 
can be assembled to provide a substantially rectangular array with the panels 
in either a landscape or portrait format. 

After the frame work of panel support elements has been placed on a 
roof, it may be pre-wired leaving connectors located on each frame element 
for plugging into the photovoltaic panel subsequently placed on that element. 

The system can be provided in modular kit form with all the parts 
necessary for assembling and fitting a photovoltaic panel to a roof, including: 

a fastener strap and attachment clip; 

a panel support element; 

three connector bracket elements; 

four hinge brackets arranged to be affixed to the rear side of a 
photovoltaic panel; and 

connector cable of sufficient length to reach an adjacent juxtaposed 
panel or junction box. 

Preferably the kit also includes photovoltaic panel and optionally an 
invertor arranged to convert a dc power output of the photovoltaic panel to ac 
power for connection to an ac power grid or a grid connected building 
distribution system. 

The above can be provided in a single box. If the array is to have, say, 
six panels, six such boxes are required. A single separate box contains all of 
the components required to add a single panel to an array the kit component 
list being independent of the number of panels in the array. 

Thus the present invention provides a single system and method 
which enables a framework of any required shape and size, to be accurately 
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located on a flat or pitched, tiled or non-tiled, roof, which enables accurate 
and secure location of the photovoltaic panels. 

Throughout this specification, unless the context requires otherwise, 
the word "comprise", or variations such as "comprises" or "comprising", will 
5 be understood to imply the inclusion of a stated element, integer or step, or 
group of elements, integers or steps, but not the exclusion of any other 
element, integer or step, or group of elements, integers or steps. 
Brief Description of the Drawings 

Specific embodiments of the invention will now be described, by way 
10 of example only and with reference to the accompanying drawings in which: 

Figure 1 is a perspective view of a panel support element; 

Figure 2 is a perspective view of a hinge bracket; 

Figure 3 is a perspective view of an attachment clip; 

Figure 4 is a perspective view of a connector bracket; 
15 Figure 5 is a perspective view of a fastener strap; 

Figure 6 shows a typical tiled roof with an array of panel support 
elements attached to the roof. 

Figure 7 is a cross-section on line Vll-Vll of Figure 6; 

Figure 8 shows wiring laid out over the panel support elements and a 
20 solar photovoltaic panel being lowered onto a panel support element: 

Figure 9 is cross-section through Figure 8; and 

Figure 10 illustrates a roof after panels have been positioned on all the 

panel support elements provided on the roof. 

Detailed Description of the Preferred Embodiment 
25 Referring to the drawings, Figure 1 illustrates a panel support element 

of the present invention, generally indicated at 10. The panel support 

element 10 comprises a first elongate frame member 12 and two transverse 

frame members 14, 16 which are symmetrically disposed about the centre 

and central longitudinal axis of the elongate member 12 The panel support 
30 element has a length (2L) which is approximately twice its width (L). The 

transverse frame members are spaced a distance L apart. 

In cross-section the frame members 12, 14, 16 have an inverted top hat 

shape defining flanges 20 extending generally parallel to the plane of the 

panel support element. 
35 Near each end of each elongate frame element a pair of V shaped 

detents 24 is defined in the flanges 20, as illustrated. 
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An upstanding hooked projection or hinge 26 is defined at each end of 
each transverse frame element. 

Figure 2 shows a hinge bracket 40 made from stainless steel The 
bracket comprises a generally planar portion 41 along the sides of which 
5 extend two triangular wings 42, 44 in a plane generally perpendicular to the 
planar portion 41. Extending away from the planar portion 41, in a plane 
perpendicular to both the wings and the planar portion, is a shaped sheet 
including a first portion 46 which extends perpendicularly away from the 
planar portion 41, a step portion 48 perpendicular to portion 46 and a further 

10 planar portion 50 which extends at an angle of about 30° to the planar 
portion 46. In use four such brackets are fixed to the reverse side of a 
photovoltaic panel 120, towards the corners of two opposed edges of the 
panel (referred to herein as quarter points), as is best seen in Figure 8, with 
the portion 41 fixed by adhesive tape or the like to the reverse side of the 

15 panel 120. 

Figure 3 shows an attachment clip 60 which is generally U-shaped in 
section and has two pairs of slots 66 defined in its sides 68, which are shaped 
to snap-fasten over flanges 20 of the panel support element 10. The base 62 
defines a series of holes 64, for connection of the support element to a 

20 mounting mechanism. 

Figure 4 illustrates a connector bracket 70 which is generally U shaped 
having a base 72 in which there are two spaced transverse slots 74. At each 
side of each end of the connector there is a triangular projection 78 which, as 
is explained in more detail below, slots into detents 24 in flange 20 of the 

25 panel support element 10. 

Figure 5 illustrates a fastener strap 80 comprising elongate strip of 
planar metal provided with a series of holes 82 spaced along its central 
longitudinal axis. The holes 82 are provided., on the one hand, for 
attachment of the strap to a roof component such as a rafter, and on the other 

30 hand, for attachment of the strap to the attachment clip 60. The holes 82 in 
the strap 80 are spaced at a different pitch to that of the holes 64 in the 
attachment clip 60, such that a vernier adjustment is provided between the 
strap 80 and the clip 60. In the illustrated embodiment the clip 60 has nine 
equally spaced holes 64 and over the same total length the strap 80 has ten 

35 holes. Attachment of the strap 80 to the roof is by way of suitable screws, 
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nails or rivets and attachment of the stop to the clip 60 is by way of nut and 
bolt, self tapping screw, rivet, or suitable similar fastener. 

Figures 6 onwards illustrate the use of the frame elements and other 
components of the present invention to install an army of solar panels on a 
roof. The roof includes a series of rafters supporting tiles 114. 

Figure 6 illustrates a method of fixing frame elements to a tiled roof 
112. First a number of tiles 114a are removed from the roof to reveal the 
supporting rafters of the roof. Next, fastener straps 80 are fixed to the rafters, 
using screws, nails or the like, one end being fixed to rafter and the other end 
depending down the roof parallel to the rafter. When the tiles 114a are 
replaced as shown in Figure 6, the lower ends of the fastener stops 80 are 
visible. In Figure 6, two fastener straps are shown bent upwards, this is for 
illustrative purposes only, to show attachment brackets 60 more clearly. 

A first panel support element 10a is then positioned on the roof with a 
attachment clip 60 attached as shown in Figure 7 and the attachment clip is 
fixed to the fastener strap 80, by a pop rivet 126 which passes through one of 
the holes 82 in the fastener strap 80 and a suitably aligned hole 64 in the 
attachment clip 60. At this stage the panel support element 10a may move 
laterally along the roof relative to the strap 80 and attachment clip 60. 

A second panel support element 10b is juxtaposed a set distance from 
the first panel support element 10a which has already positioned on the roof 
the distance between the two panel support elements 10a, 10b being set by 
means of a connector bracket 70 which connects them. The projections 78 at 
the ends of the connector brackets snap into the detents 24 on the members 
of the panel support elements and hence hold the elements in a pre- 
determined position relative to each other. 

Further panel support elements are then fixed to the roof using further 
connector brackets, until a row of linked panel support elements is formed. 
Fastener straps 80 are used as required to assist in locating and supporting 
the panel support elements 10 although it is not necessary to have a fastener 
stop for each panel support element as the panel support elements are 
supported by the adjacent juxtaposed panel support elements in the array, 
particularly when several row of support elements are used. Large 
assemblies of panel support elements can be supported by as few as three or 
four fastener straps. 
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Once a complete row of panel support element is located on a roof, a 
further row of panel support elements can be added to the roof connected to 
the first row using the connector brackets 70. The slots 74 in the brackets 70 
allow the projections 26 on the panel support elements to pass through the 
brackets. The number of rows which can be provided is limited only by the 
size of the roof. In Figure 6 two rows are shown only. 

Figure 7 shows a vertical cross-section through a panel support 
element 10, an attachment clip 60 and a fastener strap 80, showing the 
relationship between the panel support element 10, the fastener strap 80 and 
attachment clip 60, which hold the support element 10 to the roof, and the 
roof batten 127, to which the fastener stop 80 is fastened by a nail or screw 
128, and the roof tiles 114, 114a. 

As shown in Figure 8, after the panel support elements 10 are located 
and fastened to the roof, connector wires 116 are laid out on the array of 
panel support elements. The wires 116 pass under the connector brackets 70 
as this part of the wire is not located below the photovoltaic panel which is 
to be supported by the panel support element and thus would otherwise be 
exposed to ultraviolet radiation. Both ends of the wire are terminated by 
connector elements 118 for plugging into an inverter 119 on the rear of a 
photovoltaic panel 120. The wiring extends from panel support element to 
panel support element and only a single pair of wires extend into the roof 
space. The panels in the array will generally be connected in parallel, but 
may also be connected in series, as for example in some dc installations. 

Figure 8 also illustrates a solar panel 120 in the process of being 
lowered onto it's respective support element 10. As can be seen, the rear side 
of the panel 120 is fitted with four hinge brackets 40 located at the quarter 
points of the panel and fixed to the panel by double sided tape (not shown). 
The hinge brackets 40 engage with the upstanding projections 26 of the 
panel support element. The upstanding projections 26 of the panel support 
element 10 and brackets 40, co-operate to act as hinges and allow the panel 
120 to be lowered onto the panel support element with the load carried by 
the uppermost tips of a pair of the projections 26 during the lowering 
operation and the tips of all four projections 26 once the panel is in it's final 
position. An inverter is also located on the underside of the photovoltaic 
panel. The connector terminations 118 of the wiring 116 are pushed into 
mating connectors (not shown) in the inverter on the photovoltaic panel and 
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the panel is lowered until the free brackets 40 engage their respective 
projection 26. Figure 9 shows a vertical cross-section through the panel 120 
and support element 10 assembly, and illustrates the panel 120 engaged in 
place on the panel support element 10. The remaining panels 120 are fixed 
on the support elements 10 in a similar manner. Figure 10 illustrates a 
completed roof in which a small assembly of six panels have been installed. 

For corrugated iron roofs or similar roofs, the support frame may be 
fixed with the fastener straps 80 as described above, or may be screwed 
directly to the roof. 

The top hat section of the members 12, 14, 16 of the panel support 
elements 10 provides strength to the structure and assists in preventing the 
panel support elements from flexing. 

The panels 120 are raised off the roof to allow free air flow to the back 
of the panels and avoid the obstruction of rain water flowing down the roof 
into the gutter. 

It will be appreciated by persons skilled in the art that numerous 
variations and/or modifications may be made to the invention as shown in 
the specific embodiments without departing from the spirit or scope of the 
invention as broadly described. The present embodiments are, therefore, to 
be considered in all respects as illustrative and not restrictive. 
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CLAIMS: 

1. A method of forming a framework for mounting panels on a roof, the 
method comprising the steps of: 

fixing a first panel support element to a roof, the first panel support 
5 element having engagement means for linking in predetermined 

juxtaposition with adjacent like panel support elements, each panel support 
element including support means for releasably receiving and supporting a 
respective one of the panels; 

locating a second panel support element adjacent the first element and 
10 fixing the second element in a predetermined juxtaposition with the first 
element by the engagement means; and 

attaching one of the panels to each panel support element, the 
arrangement being such that the attached panels are disposed in predefined 
juxtaposition. 

15 2. The method of claim 1, wherein the panels form a substantially co- 
planar array substantially independently of the evenness of the roof. 
3. The method of claim 2, wherein the framework, when assembled, 
provides a substantially rigid structure to support the substantially co-planar 
array of panels. 

20 4. The method as claimed in any one of claims 1 to 3, wherein the 

framework is applied to a tiled roof, and the method further including the 
steps of: 

removing a tile from the roof; 

attaching a depending fastener element to a rafter, or other structural 
25 member of the roof; 

replacing the tile on the roof such that the upper end of the fastener 
element is covered but leaving the lower part of the fastener exposed; and 

attaching the panel support element to the lower part of the fastener 
element. 

30 5. The method as claimed in any one of claims 1 to 3, wherein the roof is 
made of sheet material, and the method includes the step of: 

attaching a proximal portion of a fastener element to a structural 
member of the roof through the sheet material; and 

attaching the panel support element to a distal portion of the fastener 
35 element. 
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6. The method as claimed in any one of claims 1 to 5, wherein the panels 
are photovoltaic panels. 

7. The method of claim 6, further including the step of prewiring the 
framework for interconnection of the photovoltaic panels before the panels 
are mounted on the framework. 

8. The method of claim 7, wherein an inverter is provided in association 
with each photovoltaic panel. 

9. The method of claim 8, wherein each inverter is provided with an 
output connection and at least one input connection connected in parallel to 
facilitate parallel electrical connection of a series of inverters. 

10. The method as claimed in claim 9, further including the step of 
preforming cables of predetermined length and routing the cables via the 
panel supporting elements before the panels are mounted on the framework. 

11. A panel support element having engagement means for linking the 
panel support element with an adjacent like panel support element, each 
panel support element including support means, to support and releasably 
engage a panel, the engagement means being configured for securing adjacent 
panel support elements such that their respective panels are disposed in 
predefined juxtaposition. 

12. The panel support element as claimed in claim 11, wherein a first 
elongate member is provided, having a length 2L and two transversely 
oriented elongate members each having a length L are symmetrically 
disposed between the centre and either end of the first elongate member. 

13. The panel support element of claim 12, wherein hinge means are 
provided at each end of the transverse elongate members, each of the hinge 
means being configured to co-operate with a hinge bracket provided on the 
reverse side of the respective panel. 

14. The panel support element of claim 13, wherein the elongate members 
have a substantially constant cross section along their length. 

15. The panel support element as claimed in claim 14, wherein a plurality 
of fastener elements are provided for attaching the panel support element to 
the roof, the fasteners being in the form of an elongate metal strap. 

16. The panel support element of claim 15, wherein the fastener elements 
are provided with preformed holes to facilitate attachment to the roof and the 
support element. 
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17. The panel support element of claim 16, including an attachment clip 
which cooperates with the cross-section shape of the members of the panel 
support element, to clip onto the support element, the attachment clip being 
provided with a plurality of holes to allow adjustable connection of the 

5 fastener element by way of a screw or rivet. 

18. The panel support element as claimed in claim 17, wherein the holes 
in the attachment clip differ in pitch when compared with those of the 
fastener strap to allow a vernier adjustment of the location of the support 
element. 

10 19. The panel support element as claimed in claim 18, wherein the 
attachment clip is slidingly engaged with the respective member of the 
support element to provide adjustment of the location of the support element 
in the longitudinal direction of the respective member. 

20. The panel support element of claim 19, wherein the engagement 

15 means comprises bracket elements of a predetermined length defining mating 
means for engaging with corresponding mating means provided at a 
predetermined location at or adjacent each end of the members of the panel 
support element. 

21. The panel support element of claim 20, wherein the corresponding 
20 mating means includes a pair of detents provided adjacent each end of the 

first elongate member and the two transverse elongate members. 

22. A kit of parts for assembling a supporting frame and fitting a 
photovoltaic panel to a roof, including: 

a fastener strap and attachment clip 
25 a panel support element; 

three engagement bracket elements; 

four hinge brackets and attachment means for attaching the hinges to 
brackets to the back of a photovoltaic panel; and 

a connector cable of sufficient length to reach an adjacent juxtaposed 
30 panel or junction box. 

23. The kit of parts as claimed in claim 23, further including a 
photovoltaic panel. 
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24. The kit of parts as claimed in claim 24, wherein an invertor is included 
for converting a dc power output of the photovoltaic panel to ac power for 
connection to an ac power grid or a grid connected building distribution 
system. 

25. The kit of parts as claimed in claim 25, wherein the kit is packed in a 
single package. 
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6. The method as claimed in any one of claims 1 to 5, wherein the panels 
are photovoltaic panels. 

7. The method of claim 6, further including the step of prewiring the 
framework for interconnection of the photovoltaic panels before the panels 

5 are mounted on the framework. 

8. The method of claim 7, wherein an inverter is provided in association 
with each photovoltaic panel. 

9. The method of claim 8, wherein each inverter is provided with an 
output connection and at least one input connection connected in parallel to 

10 facilitate parallel electrical connection of a series of inverters. 

10. The method as claimed in claim 9, further including the step of 
preforming cables of predetermined length and routing the cables via the 
panel supporting elements before the panels are mounted on the framework. 

11. A panel support element having engagement means for linking the 
15 panel support element with an adjacent like panel support element, each 

panel support element including support means, to support and releasably 
engage a panel, the engagement means being configured for securing adjacent 
panel support elements such that their respective panels are disposed in 
predefined juxtaposition. 
20 12. The panel support element as claimed in claim 11, wherein a first 
elongate member is provided, having a length 2L and two transversely 
oriented elongate members each having a length L are symmetrically 
disposed about the centre of the first elongate member. 

13. The panel support element as claimed in claim 12, wherein the 

25 transversely oriented elongate members are located midway between the 
centre and either end of the first elongate member. 

14. The panel support element of claim 12 or 13, wherein hinge means are 
provided at each end of the transverse elongate members, each of the hinge 
means being configured to cooperate with a hinge bracket provided on the 

30 reverse side of the respective panel. 

15. The panel support element of claim 14, wherein the elongate members 
have a substantially constant cross section along their length. 

16. The panel support element as claimed in claim 15, wherein a plurality 
of fastener elements are provided for attaching the panel support element to 

35 the roof, the fasteners being in the form of an elongate metal strap. 
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17. The panel support element of claim 16, wherein the fastener elements 
are provided with preformed holes to facilitate attachment to the roof and the 
support element 

18. The panel support element of claim 17, including an attachment clip 
which cooperates with the cross-section shape of the members of the panel 
support element, to clip onto the support element, the attachment clip being 
provided with a plurality of holes to allow adjustable connection of the 
fastener element by way of a screw or rivet. 

19. The panel support element as claimed in claim 18, wherein the holes 
in the attachment clip differ in pitch when compared with those of the 
fastener strap to allow a vernier adjustment of the location of the support 
element. 

20. The panel support element as claimed in claim 19, wherein the 
attachment clip is slidingly engaged with the respective member of the 
support element to provide adjustment of the location of the support element 
in the longitudinal direction of the respective member. 

21. The panel support element as claimed in any one of claims 11 to 20, 
wherein the engagement means comprises bracket elements of a 
predetermined length defining mating means for engaging with 
corresponding mating means provided at a predetermined location at or 
adjacent each end of the members of the panel support element. 

22. The panel support element of claim 21, wherein the corresponding 
mating means includes a pair of detents provided adjacent each end of the 
first elongate member and the two transverse elongate members. 

23. A kit of parts for assembling a supporting frame and fitting a 
photovoltaic panel to a roof, including: 

a panel support element; 

a fastener strap and attachment clip for fastening the panel support 
element to a roof; 

three engagement bracket elements for linking the supporting 
frame to adjacent frames in predetermined juxtaposition; 

four hinge brackets and attachment means for attaching the hinge 
brackets to the back of a photovoltaic panel; and 

a connector cable of sufficient length to connect a photovoltaic panel 
to an adjacent juxtaposed panel or junction box. 
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24. The kit of parts as claimed in claim 23, further including a 
photovoltaic panel. 

25. The kit of parts as claimed in claim 24, wherein an invertor is included 
for converting a dc power output of the photovoltaic panel to ac power for 
connection to an ac power grid or a grid connected building distribution 
system. 

26. The kit of parts as claimed in claim 25, wherein the kit is packed in a 
single package. 
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